DFT study of the cryptand and benzocryptand and their complexes with alkali metal cations: Li+, Na+, K+.
In the present work, a theoretical study of the cryptand 4, 7, 13, 16, 21, 24-hexaoxa-1, 10- diazabicyclo [8,8,8] hexacosan (the named [222]) and the cryptand 5, 6-benzo-4, 7, 13, 16, 21, 24-hexaoxa-1, 10-diazabicyclo [8, 8, 8] hexacosan (the nemed [222B]) had been done using density functional theory (DFT) with B3LYP/6-31G* method in order to obtain the electronic and geometrical structure of the cryptands and their complexes with alkali metal ions: Li(+), Na(+), and K(+). The nucleophilicity of cryptands had been investigated by the Fukui function. For complexes, the match between cation and cavity size, the status of interaction between alkali metal ions and donor atoms in the cryptands and the rigidity of the cryptands had been analyzed through the other calculated parameters. In addition, the enthalpies of complexation reaction and cation exchange reaction had been studied by the calculated thermodynamic data. The calculated results are in a good agreement with the experimental data for the complexes.